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^, °o^}^ -8-71 *i7H^# 711^^^^ -8-^-71 ^ A>o]o]l ^^5] 

S. 3 

Jf7l ^7>^#, <y=7>^ ^ rfo] 0_j= , 0.-^-71 7^ 
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■t-71 ^Hr^f^i: X*r§Kr ^^^{Quantum Dot Light 

Emitting Diode Comprising Inorganic Electron Transport Layer} 

<2> 51 2~ ^2fl7l#^ o}*t -^-Jf7l ^-g-^ ^ ^^1^.3^ ^ 7fl 

% r}o] o_:e. -2] cJ-t^ 7Hsf£olrT. 

<5> 10: 7l^r 40: <9=*r31 ^[ 3 Sr% 

<6> 20: <#^- 50: ^*Fr^# 

<?> 30: ^^^r^# 60: -g-q- 
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<s> ^-7] ^Fr^f^ S^Rr t=M .SLH. (Quantum Dot 

Light Emitting Diode)°fl ^:*r 3^3-, Jix} 4Ml*Ml^r ^7] ^f°l^- 

H.°1H ^H^fKElectron Transport Layer ^>-g-5l^r -fM ^-^^ ^-7} *q- 
^S^S. tfl^l*!; §h°l«-2l— (hybrid) ^S^l ^f°l-$-^-°il ^r?r 3l o m-. 

< 9 > ^efl^ -tM cfo]o_s.ir -B-B] 7]^: #ofl ITOClnduim Tin Oxide) 

*}?\} ^^Kr Alq3AS- ^€ -0-7l#^-#^ =L iflofl MgAg ^ 

<10> n^M-, 7l^*] -^-71^ 4°llHir ^#^1 -^-71 #3. ^5]^ &7l ufl^ 

o]l $5.% M°)7] $\fSft*\ ^7}$] #7t-A] 7] 7] M- 2^ ^^tM" 

# ^-t-, -n-71 ^#^5] ^sfl( degradation) 7]- <H^u|- f^}^ cf^o] o} 

^rf. i£*V ; ^m^o} ^^-7} a^r Jl€-7> -e-7l# Mr##<3] ^Sfl 

(degradation)7l- ^ Tfl H^M^ ^^o] $U&r}. 

<n> °ls1«r ^1^# sfl^*l-7l ^l^H^l ^^fl ^12004/ 00230 lOS^r £ l^f 

€ °^7>^ 7l^oll ^HHr^S A>-g-^ o. 7 j tfol ^^^) 

tfl# °o^r^* ^W^-S o].g-*t ^ S5L ^£)ol 5£t}-. 4>7l p1 ^§131 
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131 « x\r&K oxidation) -§-^1 ^^^Ji, ^^^^ ^^^.S. ^^Kr # 

nSjl-f, ^"71 ^-7}^ t\-o]SL^ <$7 r ^ -fh7l#(rfo] ^ 

^ ^%*ll)5. 3l7K^# Afo]^ -ff— £f7l tH^^IM ^(defect) 6 ! ^711 # 

^§>JL, <>1S ±A <5H^°1 "f^TT ^^17> ^S§>^1^. H^r, e 

-B-71 wl-BT-^ *}7 r ^Tg; ^£7]- i=.5]jL ^7 r ^£7> *)-7] 

SL-^l ^^(hole) ^ 5-^1 tijsfl cf^o] . 

tr^El, ^ ^l6023073S^r £ 2i2f ^©1 -^l^HJ- rltal-o^o] 

^-^oflA| ^^^^#(Hole Transport Layer) ^ #7Fr^# ^ *r # ¥ 

# 5L^f-7 r 71^ ^-71 1^ rflA] ^-71 0-71 ^ ^t^H 91 

A o V 7l 71 -fr^M 71^5] ^7] Ml-Bl-o]] yjsfl 

^J£# M<*l ^JL, I£*t ^7}o] o]^t=^- bbVstII §fl ^o] ^7>^ ^rfl# 

x^-^o_c^l t^fl i|HH§^ or^^o] fo^l^ ^l^oj 

^7fl 200 1-71269 JL^r ^7>^#oz}- ^>^£^g- s.^. -^-7l#^ 

^} <t^#°1 -e-71 ^r^-# Alolofl ^^s->7l nfl^-ofl <^*1 -fr-Jf7l tH^o] 

^flS}-^ tilig, ^- t§-t$o\] ^% rfolo_iE.ir -^7l ^} W 
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^q-sj- A ].o)d\) ft-Jf-y] tH&o] e^fl^l ^is^^^l 9X°1 

(Chemical Vapor) ^ 714 1 " ^"o v ^ A>-g-^-o.^^ ^^l-gr^l ^S)^ ^1^°1 

[^-Tgo] O] ^-317> ^ 7]^ ^MU 

<i6> £ ##^r ^efl 7]^ ^4*r7l %SLS., ^ 

^Xf^ W^r^t tH^^H ^7}^#0_S Al-^-£]i^ 6-71 ^ 

* M-E^tt 7d7l#% ^7}# *H^§Hr ^^m. 

<17> ^"71 ^-^^§r ^^§>7l ^1^!: ^ ^^^1 s->i4«) *b A>o]o11 

^7}^ #^#^r S^Rr <#7 r ^ ^ i^-olo_H.o11 $1°!^, Aj- 7 j ^ ^o] 

^-H7} <$7 r ^ ^ Td^- A>o]o]l J- 71 *}7K^## att^ ^ 

^-S- ^a}^ T=fo] o_=. d\) ^j-^^irf. 

<i 8 > ^ Jitf ^Ml §1-711 ^}y]s. «vt}-. 

<19> ^-^611 Si*!: <#7}^ cfolo_3E.ir 7l^«l <£ x ^ -^71^ ^^o^^yi. 
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^ #*H^# 0 1 2.^- 1:5. tiling #7Fr^# 



' K30), <g=*>33 ^#(40), -¥-71 ^^(50) ^ -g-q-(60H ^l-^^. 



S. ¥ ^q-ofl #<&6) °17}5\t£ <&^-(20HH^ ^ 

°1 3 ^3^(30) £.5. ^sqjL, ^-^-(60)^l^^r ^7>7> ^7>^#(50)^.S ^ 

^ £:7HH ^M-Tfl «*H^°1 ^Sjjl, o] ^X\^o] 

<21> <g=^>^ Tg"^- ^o]O_H.0ll 71^(10)^ ^^^.S 

^°1 "f^ft -fr^M^ I£ir ^ l"^^ 7l#ol yV^^f. ^H<y ofl 

s.^r ^-ei7m, #si^m€BiieflH#eiwm 7m, #5i?KatiHH 7m -g-^i $1x4. 

<22> ^"71 71^ $H ^<yol -g-ol *J- ^(20)21 ^Sfe ^S.^ 

^-^r :z ^>Sl-#S-^i, ^Sfl^SI ^lS^r ITOClndium Tin Oxide), IZOQndium 

Zinc), q^(Ni), ^(Pt), ^-(Au), ^r(Ag), ^l^#(Ir) ^ A>-g-^ ^ 

<23> ^^T^#( 30)^1 ^flS^r ^b>^2=LS. Af-g-i^ ^g-g- 5L-^ Af-g-^- ^ 01 

^l^o.^ PED0T(poly(3,4-ethylenedioxythiophene)/PSS(polystyrene )) -fr 
S.*fl, #elN-til^7>stil-#(poly-N-vinylcarbazole) tK£*11 , H-sMl^^l 1 !!^ 
(polyphenylenevinylene) -fr^^ll , #5l sj-sl-^ll ^1 (polyparapheny lene) -n-S.^11 , 
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^l)(poly(9,9-octylf luorene)) tK£*11 , If-sl (^sM^-IH^-^lXpolyCspiro- 
f luorene)) tt£^1 , TPD(N , N ' ^11 ^-N , N ' - w] i(3-ti)] ^3)1 ^ )-(l , 1 ' -w] 3)1 ^ )- 
4 , 4 • -tq oj-Tnl ) f NPB ( N N '-cl(ul-s^-^]_ 1 _c|j)_ N _ N ._^ 5 |j^_ 1 3ji x j 1 ^) ; m -MTDATA (me) 

^(3-^1 ^3t)l^s)l^o]-Til^)-E^ 31)1 ^o}^), TF B(#5l(9,9'-^^-^#^^-€-co-N-(4- 

l^^i ^ ^r^#^l nMlfe 10~100nm7l- H>^§>Cf. 

^ ^tf^H A>-g-7]-^^ ^#(40)^ ^fl S^r ^H^LS, CdS, 

CdSe, , ZnS, ZnSe, ZnTe, HgS, HgSe, HgTe -g^ II-VI^ 3}-^- *K£*11 M-2n 

, GaP, GaAs , InP, InAs ^ III -V^ Sj-^l- ^£^1 M-^ ^ , PbS, PbSe, 
PbTeS. ^^£]^r ^d^j€^-. 5&*r #7l ZnS, ZnSe ^ ^ 

Tffl^^C large bandgap) #^3. (shell)* S^-lKcore-shel 1 ) ^ -§-* 

^in^- ^ &c]-(ofl: CdSe/ZnS, CdS/ZnSe, InP/ZnS) . ^ ^«1M <#7 r ^ ^%%$\ 
n^l^ 3~20nm7> . 

a. ^xgo] jjL 7 j ^^^^ (5 0 )oil a>^-^ ^ oj- ifyl^as^r ^HJlsL, 
Ti0 2 , ZnO, Sn0 2 , W0 3 , Si0 2 ^- ^ <4-s]-#(oxides) iE^r CdS, ZnSe, ZnS^f ^ ^ 

£*)1 (semiconductor )# # ^ °H1 ^r^^^r ^ ^ 

°1H ^Fr^f^ tMI^ 10~100nm 7} v\^^is\v\ . 

^(60)51 ^flair ^^oi -g-o]*v oj ^ ^ 
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^, Ca, Ba, Ca/Al , LiF/Ca, LiF/Al , BaF 2 /Al , BaF 2 /Ca/Al , Al , Mg, A g :Mg 
^-4: 3.^}^, ti>H.Al ojs.^. 7 A£t °>M^, ^-^^ -r-Tll^r 50~200nm^l 

<27> ^ ^ cfo]o.H.ir ^r^^^r ^(20) $H 

#(30)^: i^S^(spin coating), ?fl^ (cast ing) , , ^1^1, ^1^1^ 

^, i^E-]^ (sputtering), ^7} iMf^ (CVD) , e-^ ^He-beam 

evaporation) 1 ^ ^ 7^1 y 0 Vl ^°-5- ^^r^-, n $H °o^ r ^ 

(40)# 7]^5] <£x|^ T^o) O^S] ^yj-w^ ^<g^ ^-$] 

wj-^i^S. ^^W. -^-71 J1^7 r ^ ^#£r tSSlf^M- 

-g-nflo^i ^a-] ^Tg-tr ^ <&*r^l -g-^^f ^^-*r ^1 i^S^^l 

<28> <#7 r ^ 1r##(40H n ^7] ^7>^#(50)^r ^^Kr^l, 

-t-7] 7flS# ^*r°i ir^K evaporation) 5£^r ^ E-j ^ (sputter ing)3f ^ 

#-^(sol-gel)^ ^ ^-g^M i^^g, H*H*g , ?fl^, ^HelH^ ^ 
S^ y o v ^°il ^r^r ^(f i lm)^r ^*r^, ^ 50~120°C ^j^H <>|^^^-o_g. 

*1 7l^<2] ^7>^ ^#(40) SE^r ^-7l#S ^^^#(30)^ ^ §tol 

5Hr ^-71 ^7>^## ^ ol^. a^^o.^ ^o l5] - 
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<29> #^5] <£*>;g ^ cfo] o_^oj]A-l oj^o} ^xJ-O. S-Tg^ 

1}-^ ^^.S. §>xl &o.n}, <£xH^ ^^-^flS-S. A>-g-^r ^aj-o] m]- 

<3i> : CdS 

<32> H^I^-^^^Ctrioctyl amine) -g-^fl 2.5ml# ^r-n- ^i^l (ref lux condenso 

r)7> -M^l^l 25ml f^iHi^] 32. ^^^^ 180°CS S^r^ 1 }. 7>H.^ 

^E]o_ t]oflig 7l-yHl°lH( cadmium dithio diethyl carbamate) 50mg-i: Hsl^rll X 
i^Ctrioctyl phosphine) 0.9ml^l ^°]5L, -g-nflofl HHfs^j ^oi S j.^_ 

Al^to] ot 10 w. ^ £ ^uzf-sl- «iofl o\Q t]E]o_ tqofl^ T'l-uHl^HCzinc dithio 
diethyl carbamate) 20mg# HSl^rll 0.3ml°ll ^ -g-"^ *r y o v -i:^! 

^^JL, ^Q^r^r #M.(quenching)Al^rf. ^ £r5]# §H ^~ 
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<33> : q-^l^-B.^ 

<34> ^ 7]& IT07> sflEi ^^1^1, H^l^T, # , °1 4l 

§>^^-. ITO 7]^ TPD^l- MV^Kg- TPD# #5.5. 

S# -g-^Hl lwt% #71 x-fl^HH CdS ^r^* #5 

Slf -g-*Hl i wt % S. ^Va]^ -g-^ TPD 1:1 5 41^ -g-^ ^ 

y l«>^^-. ^ 2000rpnHH 1^-71 i^. S^S>J1, o]^. Ti^sH ^ 45nm 5^ 
TPD/^r^ «>BT-# ^^r^. 
<35> ^t^i §1 Ti^l^l ^-7] <#7}^ ^-^-^1 ^Fr^^ Ti0 2 # 40nm ^S. 

5-^5 e- 1 ?] ^He-beam evaporation) "cHH ^sfl S^S^i^. n ^ °fl LiF 
5nm, ^^M^-i: 200nm ^15. ^*}*\SLS- <g^}<*| §r°i <#7 r ^ ^% 

<36> *r#€ ^7}^ ^ rfolO_H.oll ^7l^ ^VS}^ l}°lJi:EL ^-Bl^ 

<37> ^ #^5] <£7 r ^ « Cfo]^.= oll ^§1-^, 1) ^7} 71^31 -8-71 

Mj-nv tflA] 5-7I til£^ll (semiconductor) 5&^r <4-5l-#(oxide)^: A>-g-^- o.^.^ ^xf 
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o] ^tt^ ^ojji ^xl-o] o>^* ?7M?lfe M-Hf^ ^ $X^. 

<38> 2) ITO 7]^- ^ofl ^3il S ^ °o^>^ ^K^f^ £-£-5. 

i I£^r -^-71 x^o] o^ie. t^H^H 2fl7l ^(packaging)^: ^l^sfl^r^r 

7>^ ^7}B] o>^^ ^^V3f cifo] ^S)- ^ Qo] *]]^ 

<39> 3) 7]^ ^-71 *i*H^#3|- -^71 ^-%%^}$] -TT-^-y] A ^ ^ # 

*Hr^# ^ 4r-^-7l 711 ^71-^-71 711 ^ i2S tfl^ll^^.^ ^-^7l 7fl 

^fl§R± 711^7-]^ #o=l ^.^^ j^o. ^7]-7l 7] ^ 7ltfl 

<40 > 4) Jr-7l ^7^^#<5l x-llS y o Vl ^ 0 l 7>^«K solution processibl 

e)*V #-^(sol-gel)^# °l-g-§>3l 150°C °1§>^ 4^ ^^Sj-7> 7>^*|-;E. 

7i^f 7>^5l tfl^^^l ^71-^1^- 7]-^^ 
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1] 

SE^Kr ^ §>^r <#*}^ Cfol o_= _ 

^1 l^oHl 91^*], 71^ ^ofl ^ j ^ , <#7};g ^-71 ^*K- 

3] 

^1 3^ ^1 2%H1 SH^i, Aj-71 j-7l ^K^^o] Ti () 2 , ZnO, Si0 2 , 

Sn0 2 ^ W0 3 S ^l^^^l 5-^1 ^in^l ^^(oxides) 5£^r CdS, ZnSe, ZnS^- 
( semi conduct or )S. ^^£]^r 3}^: S>^r ^^1^.= . 

4] 

a^r ^1 2%H1 #71 <£*r^ CdS, CdSe, CdTe, ZnS, 

ZnSe, ZnTe, HgS, HgSe, HgTe II-VI^ Sj-^-# 3K£*ll M-^ ^ , GaN, GaP, 
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GaAs , InP, InAs -§-^1 III-V^f M-^ ^ , PbS, PbSe, PbTe, 

CdSe/ZnS, /ZnSe, InP/ZnSS- ^^5]^r -S^S]^ ^flS.S ^^S]^r ^ASr ^ 

5] 

A>-g-§>c^ ^^S^, ?fl^, ^H^l, #71 (CVD) , ;MB| 

^(sputtering), e-^j ir^-(e-beam evaporation), ^^•g^ 1 ^ S*D y 0 Vt IMl 

^ 2%H1 Si'H^, ^7] ^^r^^l PED0T(poly(3,4- 
ethylenedioxythiophene)/PSS(polystyrene parasulfonate)) -n-S-^l] , ^^N-^l 
e. tfj-f? ( po 1 y-N-v inylcarbazole) -vrS. , it-sl^lel^ltil^^IKpol ypheny 1 enev i ny 1 ene ) 
-fK£*ll, ^i^sHlM (polyparaphenylene) tK£*11 , 1-^ 

(polymethaacrylate) tK£*11 , ((9,9-^-^#^^.€)(poly(9,9-octylf luorene)) 

-fKEafl, l-eK^^°lSHi-^-2-31)(poly(spiro-f luorene)) -fi-3E.*||S. TPD(N,N'- 
^^l 1 d-N,N'-til^(3-^1^5ll 1 d)-(l,l'-til5ll^)-4,4'-rqo> 1? l) ; (N.N'-'cKM-HlHffl-l- 

^)-N-N'-^ 5)1^-1^1 ^1^1), m-MTDATA (Bel ^(3-^1 ^5fl ^1 iO"H e) 31 ^o} 
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